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Case Report 
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Several chemotherapeutic agents are known to develop pulmonary toxicities in cancer patients, although the 
frequency of incidence varies. Cyclophosphamide is a commonly encountered agent that is toxic to the lung. 
Additionally, granulocyte colony-stimulating factor (G-CSF) being used for the recovery from neutropenia can 
exacerbate lung injury. However, most of the patients reported previously that the drug-induced interstitial 
pneumonitis were developed after three to four cycles of chemotherapy. Hereby, we report a case of peripheral 
T cell lymphoma which rapidly developed a fatal interstitial pneumonitis after the first cycle of combined 
chemotherapy with cyclophosphamide, adriamycin, vincristine, prednisolone, and etoposide and the patient had 
also treated with G-CSF during neutropenic period. 
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Introduction 



Patients with hematological malignancies can develop 
to various acute pulmonary diseases during the course 
of chemotherapy, and interstitial pneumonitis induced 
by chemotherapeutic agents is commonly seen as a pul- 
monary complication 1 ' 2 . In addition, the use of gran- 
ulocyte colony-stimulating factor (G-CSF) during the 
treatment of chemotherapy-induced neutropenia en- 
hanced the lung injury 2 '. However, in most reported 
cases, the patients developed chemotherapeutic drug-in- 
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duced interstitial lung disease after several cycles of che- 
motherapy 1 . 

Here, we report a rare case of peripheral T cell lym- 
phoma, not otherwise specified (PTCL, NOS), with rap- 
idly deteriorating fatal interstitial lung disease that devel- 
oped after the first cycle of cyclophosphamide, adriamy- 
cin, vincristine, and prednisolone (CHOP) and etopo- 
side combination chemotherapy along with G-CSF treat- 
ment. 

Case Report 

A 69-year-old man was admitted to the hospital pre- 
senting with multiple palpable masses in the neck and 
groin area. He had hypertension and a 30-pack year 
smoking history. The Eastern Cooperative Oncology 
Group performance status was grade 2, and lactate de- 
hydrogenase level was 824 IU/L (normal, 218-472 IU/L) 
at diagnosis. A lymph node biopsy was performed in 
the right groin, and the patient was diagnosed with 
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PTCL, NOS. Further, neck, chest, and abdominal com- 
puted tomography (CT), positron emission tomography/ 
computed tomography, and bone marrow examination 
were conducted for the staging work-up. Lymphoma- 
tous involvements were found in the tonsil, spleen, left 
anterior chest wall, ileocecal area, and multiple lymph 
nodes on both sides of the diaphragm (Figure 1). 
However, no involvement in the bone marrow was 




Figure 1. Positron emission tomography scan showing 
disseminated lymphomatous involvements in the tonsils, 
spleen, left anterior chest wall, and multiple lymph nodes 
on both sides of the diaphragm. 



noted. The initial chest CT scan showed multiple lym- 
phadenopathies and, incidentally, diffuse centrilobular 
emphysema (Figure 2). Finally, the patient was diag- 
nosed with Ann Arbor stage IV PTCL, NOS and he was 
considered to be at high risk according to the interna- 
tional prognostic index. He received the first cycle of 
CHOP with etoposide combination chemotherapy (750 
mg/m cyclophosphamide i.v. on day 1 [Dl], 1.4 mg/m" 
vincristine i.v. on Dl, 50 mg/m 2 doxombicin i.v. on Dl, 
60 mg/m 2 prednisolone p.o. on Dl-5, and etoposide 
100 mg/m 2 i.v. on Dl). Eight days after the chemo- 
therapy, he developed a neutropenia, and, then, lenog- 
rastim (5 Ug/kg, i.v.) was administered for 7 consec- 
utive days. The second cycle of chemotherapy was de- 
layed for 1 week because he had developed a moderate 
degree of small bowel bleeding while recovering from 
the neutropenia; the bleeding was controlled by suppor- 
tive care only. 

After 30 days of the first cycle of combination chemo- 
therapy, the patient was hospitalized for the second cy- 
cle of CHOP with etoposide chemotherapy. Unfortuna- 
tely, he complained of exertional dyspnea and shortness 
of breath without fever or purulent sputum. Crackles 
were noted in both lower lung fields on chest auscul- 
tation. The initial laboratory examination revealed a 
white blood cell count of 12,900/ u L, hemoglobin level 




Figure 2. Follow-up chest computed tomography scan during chemotherapy. (A) At diagnosis of peripheral T cell lympho- 
ma, not otherwise specified, multiple lymph node enlargement and diffuse centrilobular emphysema were observed. 
(B) After the first cycle of chemotherapy with cyclophosphamide, adriamycin, vincristine, and prednisolone along with 
etoposide, the scan shows newly-developed diffused ground glass opacities with reticulation and peripheral predom- 
inance in both lungs. 
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of 12.9 g/dL, and platelet count of 328,000/ u L. The 
level of C-reactive protein was 14.31 mg/dL. Arterial 
blood gas analysis (ABGA) with 2 L/min oxygen ad- 
ministered via nasal prongs showed that the pH was 
7.489, PaOz 75.9 mm Hg, PaC0 2 28.4 mm Hg, bicar- 
bonate level 21.1 mmol/L, and Sa0 2 96.3%, showing 
respiratory alkalosis. A chest X-ray showed diffuse 
ground glass appearances with reticulation in both 
lungs (Figure 3). A chest CT scan showed to the mark- 
edly improvements of previous multiple lymphomatosis 
involvements in the thorax, but it also revealed that 
both lungs had a newly developed peripherally pre- 
dominant diffuse ground glass appearance with retic- 



ulation (Figure 2). 

For evaluation of associated pulmonary infection, the 
patient was performed the rapid influenza antigen im- 
munoassays that can identify influenza A and B viral nu- 
cleoprotein antigens, sputum culture for the evaluation 
of bacterial pneumonia, acid-fast bacillus (AFB) smear, 
Mycobacterium tuberculosis polymerase chain reaction 
(PCR) test and Pneumocystis PCR in the sputum. Addi- 
tionally, we checked the serum galactomannan assay for 
screening of aspergillosis infection before treatment of 
antibiotics. The influenza A or B antigen immunoassay, 
AFB stain, M. tuberculosis PCR test and Pneumocystis 
PCR were all negative and bacteria was not cultured in 




Figure 3. (A) Chest X-ray 
scans at diagnosis of drug- 
induced interstitial pneu- 
monitis shows diffused 
ground glass appearance 
with reticulation in both 
lung. (B) After 32th-day of 
prednisone treatment, chest 
X-ray scans show remark- 
able aggravation of diffu- 
sed interstitial lung infiltra- 
tion throughout the entire 
lung. 




Figure 4. Chest computed tomography (CT) scan showing small amounts of newly appearing pneumomediastinum (black 
arrow), without evidence of aero-digestive tract injury (B) comparison with the follow-up chest CT on 30th days after 
the first cycle of chemotherapy with cyclophosphamide, adriamycin, vincristine, and prednisolone along with etoposide 
(A). 



237 



HC Park et al: Fatal interstitial pneumonitis after chemotherapy in lymphoma patient 



the respiratory specimen. The galactomannan assay 
showed the negative result (0.1 optical density index) 
and there was no objective evidence about pulmonary 
infection. Further diagnostic studies such as bron- 
choalveolar lavage (BAL) or lung biopsy were not per- 
formed because the symptom of dyspnea was 
deteriorated. Based on the clinical status and the radio- 
logical finding, the patient was diagnosed with drug-in- 
duced interstitial pneumonitis, and 125 mg/day pre- 
dnisone was administered immediately with the empiri- 
cal antibiotics such as tazobactam and clarithromycin. 
After the 15th day of prednisone therapy, a chest CT 
scan showed no changes, and a small amount of pneu- 
momediastinum had newly developed (Figure 4). After 
the 32th day of prednisone treatment, the symptoms of 
dyspnea were aggravated up to grade 4 according to 
the Medical Research Council Dyspnea Scale, and a 
chest X-ray showed diffuse interstitial lung infiltration 
throughout the entire lung (Figure 2). At that time, we 
did not check the additional evaluations, such as 
Pneumocystis PCR or BAL study, because of the wors- 
ened his condition. ABGA showed that the patient was 
experiencing respiratory distress as his Pa0 2 was 59.6 
mm Hg with 10 L/min oxygen supply via mask. There- 
fore, 375 mg/day prednisone was administered, but the 
patient died of respiratory failure on the 38th day after 
the treatment of prednisone. 

Discussion 

The previously reported chemotherapeutic daigs that 
induce interstitial pneumonitis include bleomycin, me- 
thotrexate, cyclophosphamide, and busulfan 2 . In fact, 
the mechanisms by which bleomycin and cyclopho- 
sphamide induce pulmonary damages have been stud- 
ied in detail 6 . These drugs induce the production of O2 
radicals by neutrophils (sometimes in the presence of 
Cu 2+ or Fe 2+ ), which result in the lipid peroxidation 
and DNA damage 7 . It follows that interstitial pneumo- 
nitis induced by these drugs is exacerbated under con- 
ditions of high 0 2 pressure. Thus, 0 2 radicals produced 
by neutrophils possibly contribute to the development 



of drug-induced interstitial pneumonitis, particularly in 
lungs already damaged by certain chemotherapeutics 8 . 
G-CSF has been reported to stimulate superoxide pro- 
duction in neutrophils when administered with N-for- 
mylmethionyl-leucyl-phenylalanine or ionomycin in vi- 
tro , G-CSF probably induces interstitial pneumonitis 
through neutrophil elastase production 1 . G-CSF is usu- 
ally produced by fibroblasts, and it in turn enhances 
their proliferation". Thus, these four mechanisms, 
namely, 1) superoxide production by cytotoxic drugs, 
2) oxidant production by G-CSF, 3) elastase production 
by G-CSF, and 4) fibroblast proliferation by G-CSF, are 
potentially involved in the development of interstitial 
pneumonitis. In our case, chemotherapeutic agents, in- 
cluding cyclophosphamide, and G-CSF administration, 
can be considered the contributing factors in the devel- 
opment of interstitial pneumonitis. 

The interval between the administration of chemo- 
therapeutic agents and the onset of respiratory symp- 
toms varies from weeks to years 12 . However, in many 
cases reported around the world, interstitial develop- 
ments were observed in the third or subsequent chemo- 
therapeutic cycles 13 ' 1 * 1 . However, in the present case, the 
patient showed clinical signs of acute interstitial pneu- 
monitis only after the first cycle of chemotherapy. He 
had a 30-pack year smoking history, and the initial chest 
CT scan had shown emphysematous changes. Previous 
studies established that pneumonitis associated with 
chemotherapy occurred significantly and more fre- 
quently in patients with preexisting interstitial lung dis- 
ease 1 '. Therefore, the cyclophosphamide and G-CSF 
may have accelerated the lung damage in this patient 
who had an existing lung disease. 

This case has several limitations because we did not 
perform the lung biopsy for tissue confirmation and the 
BAL to identify the bacteriologic pathogen also was not 
checked for reason of deteriorated condition. However, 
the laboratory findings, the typical pulmonary fibrosis 
on the imaging study, and rapid clinical courses strongly 
indicated the diagnosis of daig-induced interstitial 
pneumonitis. 

This patient illustrates the PTCL, NOS, with rapidly 
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deteriorating, fatal interstitial lung disease that devel- 
oped after the first cycle of chemotherapy along with 
G-CSF therapy. Modification of the G-CSF dose may be 
useful in preventing pneumotoxicity, and early applica- 
tion of a high-dose corticosteroid for patients with inter- 
stitial pneumonitis would be considered in addition to 
the discontinuation of G-CSF 1 . Therefore, clinicians 
should be alert to the signs and symptoms of lung injury 
during chemotherapy, especially in patients with preex- 
isting interstitial lung disease. 
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